Oceanography Vol. 19, No. 3, Se 64 Currents, Eddies, and a "Fish Story" Almost serendipitously, our fi ndings about mesoscale variability linked it both to longer-and to shorter-period variability (i.e., from interannual down to periods of 10 days to a few hours). This paper treats the long-period processes ranging from interannual periods down to a few days. The companion article by Park et al. (this issue) treats the short-period processes, demonstrating how they are related to the larger-scale circulation, and suggests improvements for using satellite altimeter data in marginal seas like the JES. For a comprehensive review of the circulation in the region, see Chang et al. (2004) . The processes and labeled peaks and valleys will be discussed, starting with the longest periods.
S P E C I A L I S S U E O N T H E J A PA N / E A S T S E A GOALS AND APPROACH
The geostrophic surface current can be calculated from the slope of sea surface height (SSH) measured by satellite altimeter (Teague et al., 2004) . The . Th e amount of kinetic energy associated with processes at diff erent frequencies is illustrated by their spectra calculated from measurements by a variety of instrumentation. A peak in the spectrum indicates more energy at its corresponding frequency. For example, the peak labeled S arises from semidiurnal tidal currents. Th e spectra are shown for the NE/SW component of fl ow, which is perpendicular to the satellite altimeter ground track shown in Figure 1 . Geostrophic surface currents were derived from satellite altimetric measurements as well as from the mapped PIES data at the same two locations (marked by the blue circles labeled N, S in Figure 1 ). Th eir corresponding spectra are shown by the purple and blues lines, respectively. Th e solid and dashed purple lines are spectral estimates generated from the same data sets, but averaged using diff erent segment lengths. To resolve the longest periods (dashed), fewer segments are averaged, resulting in broader confi dence intervals. Measured currents at variable depths are shown for the remaining sites. Error bars show the 95 percent confi dence limits. Th e key in the upper frame applies to all frames and the instrument locations are labeled in Fig 
CIRCULATION FEATURES AND PATTERNS IN THE JES
Perhaps it is not surprising that, based now on suffi cient observations (discussed by Mitchell et al., 2005a) , the cur- westward to the Korean shelf near 36°N.
The annual mean deep circulation is shown in Figure 3 (lower panels). Because density profi les in the JES are nearly homogenous below the pycnocline, vertical shear is negligible at depth. Thus, 
ACOUSTIC REFLECTIONS OFF DIURNALLY MIGR ATING FISH OR SQUID
The acoustic signals important to our investigations are the ones that refl ect off the sea surface. However, the desired C I h D h ( ) Figure 6 . Maps of the 5°C isotherm depth averaged for a fi ve-day period at 30-day intervals throughout the two-year period. Th e percent of early echoes received at each PIES site during each fi ve-day period is indicated by the dots according to the key at the right. Highest percentages occur in the frontal regions between the warmer (yellow, orange, and red shaded areas) and colder waters. 
